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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1, 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between the 
pair of substrates 1, 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer linearly vary respectively with respect to temperature 
variation in the use temperature range of the element. 
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4, «r*j. JS®. Bf8L<V&m 

it. ±.ittmczm^~tihi>cDXUK£<. &mfj\ 3m 
my.i2 0jumt)T. ^^-^S^O¥^<1^3 urn 
W± 20 u mlVT , A ^— 5 ffl/m m * 
W JL 2 0 0 0{i/iTima^TT'o^\ t^JE 
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«?B# iz X otlfS^iit v^£>. 
[ 0 0 S I ) tfz. feVt^^-^T^tp^lZ L-Tgfir^ 

*g** 3 ^ mtJl 2 0 u mOT, F*lR?>3Mi#2>u mia 
±1 5 ^mtiT, ©rmS#4 jum l J3Lhl 4 O^m^'ti 
7\ ^^-tOS $ 3 ^ m 2 0 m H 
T\ *-*--fr<0»«»«**5 (i/mm-'tJJt 2 0 0 Offl 

ffiT * 4 1 v ^ 3SMR S: **f #* tcj: 

[ 0 0 S 2 ) Srfc. ilEO^WWrSfflli* 
a*7?!i U ^ — fb&WlA* £ * ^ * #S U * b 

'J v— {fc#*hfl>** k =yr*i J: 0 . 

JJEk B«(c^^-^aJK35fl;lc+*K:iftffiT'* 4 k 

[ 0 0 S 3 ] <fcvvt\ ±l£^rStcJ: 9ft»3:fl*:»ft« 

0' C^aRBt*SLfc. J2TF. 
[16 £ffl l ^Tl$ B jH~&, HI 6 (a) iiSa*0MBft«S 

ii£T j&<5H489B LT v . H 6 ( b ) iiiSfflTT^JS 
ft***^ O*0B r tfTBT '£> 4 * ?SAJI 4 ^fiSTT 

ifcOJBJBTii. 7s^-^3 k»ttS:3rL\ & B B B J14<0JR 

KcV'^^z^ 

T, H7rBav>TK B J-f 4. B7 (a) . 07 (b) , 
07(c) rf.^LT . gLStzaSSMfct:: i 

[OOS 5 3 [37(a) ( *m&<OfeM 

Sft&Etl (WT, fe E 5 i4^E>^:, ) t^fO 

[00S6)a? (b) t:, 17 (a) Ogfg«f.^ 
H s E a^^^^S^)SOJi(^^^ Lrj k ? $0iKA** 

b e b/I 4 ^fiE^ifJo L X^h.. 

[ 0 0 S 7 ) ^S^:^i^T(i. *3raS 
»Kf5Sttt 7 . 0—10. Oxl 0-* ( 1 /K K iSA 
*4 0JEA«^«WafiHStt7 . 0 x 1 0'< ( 1 / 



=?(?)wmz{m-t2>. 

I 0 0 8 S ) UStC. -.t^^S^TT'O. ?SASbF% 

4 <7)F*)E? i k If 3 <r>WM1h P r k OBBfiS^)— W 
rijrf . HHC^v^Tti. z^E^l. 0kg f/ 
c in 2 TS> 4 „ gltt li 2 0 XT** A> 6 0 *C £ T'OEH^ia 
|T^f c 0. 3 k g f /cm 2 *»4>0 . 7 

kgf/cm 2 BT*^effl^>JE* Pr*t ( ^ L 1 
li. ^B E el4(Cte^E^t-^^^^B B Bil4 0^EP a 
L . — SffllR L 2 ts:^^<— -t 3 (cjD^^ET)^^ 

[0089] ±i£aJt®aiCfe^Tii. MbbMA^K 
t> 7A-fOR^ P r t>^£ L , -til feoWi^cJRE 
kWL^C k "f^^)"^. JEbb^^^^*. ?R 

b b b^ 4 <DF*lE k * 3 (OEi9tfi PriCioTx^ 

ECStaLTv^, 

[00901 aJK^±#tcJt« LT?E B B Bii4 OrtE^i 

tC^tt^SJgiaa ( 2 0°C*^ 6 0*C) Tli. J^-^f 
3*4JKcR*»Pr«r1rr*. -r*fct>- E»$<iT^ 
tii. ^B B B S4^0VVc4H3ffT^^S:^P r 
^ot^^^Ml, 2«rl*9ffl*»4>»L±«fT. ESi 
$firc^S.^^-r^>. ^WCl. [17 (b) tc^-fi: 

[00 9 1 1 H7 (c ) tz. ?K B B B a^^r[217 (b) 
tc* Lfc*a«JDb!^ h flWS i Ttz iftT S -tt* «!BSr « 
-r. H7 (b ) ti^Ti: ^ (c^^^A^O^B^a^^^r 
&JD-f£k. ^ B B B il4 0I^E^^Lx^--^3^^ 
tjP r«lilD-r*» -r^"^. K3S LfcSAJi 4Ji, ** 
7^«1. 2k^-1f3k^*twffittL5r*^iRffl 

T. iS^K^^^a^ixrcii-g'Tl). 17 (c) Ctts 
^fL^J: ^(ZjtCD^M. (17 (a) ) 
[00921 1 ^OitR^Jk LTWttS^^-f 

-T^aSS-ftt-Wt' S ^^-^^^r H 1 4 vi^ I s 
HI SfriiHSfffioSAflil 5 lOrtEi^-tl 5 0 

^>«i^t. sac^i>k^—ti so** 

[0093 1 COwkli. Hi 5£i^2;h.T^-S>, HP 
/iKLtaoaff-tti. *«B±Sr» , J«'»*^^*5I*^ 
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[0094} 0 C LT . ^^igO^STii. 7.^ 

— 3 #5MS W£E« c ttX ^ 2> B 0 . ^E^Sl^ «t 

&o#5^*«iaoiaK«<oai^- ^arz^iEAJB 

coW^T c&lfb^Zz: E5ik"f k#T*# £ 
7^. *4><C iERBjitiijvi-caJKeHe: 2 0TT— 6 0 

°CcOS.^SSll-fc t -T !> 7>^-^£StreT? i:.!: 

R?£:t) P r k L . ao-ffL ^fa/Jv^E t W L 

v *R 9 ##S fl J^^^# 4>*i £ C k (ztc h , Wit t£ * » 
B^a^^icU.m^tcJ: OflSffiaKtfR&O- COttffi 
a.ESHT'W<7)»^3& r 5: ^ vfi^^fe 4 , tz t z. if . Mft 

a . jtiswss a t * h tfi . .z tiiztt lt i> 7^-*rcrM 

Effltz*> i -T t» I»|*t:|9S^rBETai> & <. 
[00 9 5 ] Cl<0»** -teyW^MffcoSa^t 

[00 96] **9toffiA«*K^HrfK-- Kii, ffi 

I PS (In-plain switched) TN 
STN (Super Twisted Nematic) ; £ — H . ?£ 
IStttt«A^&- K«c« 4 , SbV 
Svfc- Kk LTii. «ESSEpjDB*lz3t^aiSL4rv^*R 
^k^r l> 7 — V y -7'^ •:/ 7 * — H ( N B ) 
&l-&m^tZ£& S--? ') — ry>VA h=E— F ( NW ) o 
v % ^ t fig^T & C k *pT* ? £> .. *^—9-JB«ffiftC 
m IX li . *5BI<9«jrtti . 3 0 0 ffl/m m 2 k 
Lfc* s . ifc/Ll 0ffi/mm 2 *»t:fcJl2 0 0 0ffl/mni 2 

k -r ^0 if -o # t T'S)f l^" , 75.^— ^a:^(4»« 
mmizSLitffl-th , BfltffiE^S IB. ■■mmUUT«^4 
k, -feyUffy*^— (zRofcAtlta. ^EPSDB#tz(3kA 

f^I^^iOt/i lA 7 ^ LT L S o , 1^0^ "3 

miz&mx'h h , t tz . 200 on/m m- 

rfe & k , W^X^tP^-^^^^Ut^htz 



as^oR^ri 2waJ3Ut^^— *r»ae-*"4-- k b^r 

[0097 ) *^JiEOBST'vi. L < 

ATiXHtCfct^T > S«0i:^-(C 0 . 3kgf/c 
m^JE^Tl?ELTt>£>#\ ffilitf. 
f.K, ^ksrftlittSwttCj:^ 0. Ikgi 
./ cm ! Hl. 0kgf/cm^ T'CO#0— ^rff E(C «t 
oT 6 PlttHC Wfc oJftT 'fc S , 
[ 0 0 9 S ) 5 ^Cti, 7^ - t£^iJ r ^ 
^)(c . *^(7>Jg!ETI4-^*^nOflPfiE4IT*aS LT v» 

IE35 LT t S LSi. ^ v» e OPS . SAV 4 Ol^lEOffi 
•) 3 4<Sta. */L0. lkgf/cm J Hl. 0kg 

EH^hTii . -tyUW^iSA^oaWKiifilSeT'* * < tt ^ 

[0 0 9 9] 7>^-^«Sk LT . ^MOi.ltli, 

iori^r ffl^-T ^ fl^C^SfeoJttT"?> < ^rc± 

**t L<i4^ , J*7-TD^-ft^tCJ:^T 
JS^BtT't) & c 

[0100] ifc*KM£^»JBT«. ±ISWf4rfflv^T 

*y ^£^(C7V7.^k:T-7^— ^ SrJBfiSLT i>R1X(C^ 

[0101] ^JEStiWBflST'ti . 

V^ji§^iC-O^TS;^^^\ *y^>^'"^^-k LTT 

F ^ ^ y [^jgg ^>#* «J 'J =? >' T F T . ^ hlziz 
'J^/TFTM. ^7--iU:J:^l^f 
»J j^ij 3>-TFTSttL ^^mM^k^fteO^iiT 
aAftLfcsKUxUa^S*- S^Wi. WB^Hf *- 
KTF D*«cfl^lS?S7;f -f 7'7 h 'J 7 7.IE 

[0 102] 7^-^£;£ 7-7 
gB^jS^^^LT^ctvn .:n<>^A- 

[0103] ( mfov>&m 2 > a 9 am^Bm- 2 
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b1fcib3tt^T^&iW&}X'h&, *mM<OMMX*li. SS 

*ftJB#?4ttHMKft« 2 2 *«*fcW#^ttS?KA 

«3j3S-?-£fflV*;t£ fc 4. h U 

2 lit. 3 Sri! § £^TT ft 

X'hh r ?g H E B 2 0(1 ~m%=f-3 MJ ? * 2 1 

(C &Sfi) ^b e e . £ (i?Ka«(C JrSrf" ft ?Eb b b£\§: i Hz 

Rfr*-? Jt *7h7-; tfiffil r H"t 4 JEifcT'ab 4 • W, 

^ 5 B e 2 o > mj ? * 2 1 1 cowmvcmt . 
«t^4*n t *2xT^ft. 

[01 04} Z&)£ o ^I*r^SI«B B Er^iTt 
14. TNSMEAWS*^- STNgjRAR^S^ ttlffK 

L*»L . m&<OffiMMt&1&^t:#>. SaffltoSBAJ: '9 P. 
fCS4f & Ha** & ^ { ^OlSIl 5r il^f & ft, 

*mi*?mm nz&h * ^^MBBHRAas**^ t* . m 
mcomtg 1 1 mncomt^-^r s^m Return, t l 

At 4 *:TU>f ffi«T*i^aj£EHi 1 0°C*^ 3 5°C 

^ t (-2 J: 0 #SIS!iftA« 2 2 £W ft ft * 
10 1 05) *5life^0»JB2T1iaBJ«Stt#^5^S 

t * 7'"? h 'J ^^*«^0i63K»±CH«O^ft€-ffl^^ 

t7^:>J >'J 3yTFTIg,fig7o-t^U 

>'T F T£« , Hi^S^r c'm^mz J: 0 S£ A-f I: £ ri^ 

^'JylinyTFTSS, II^^-h'TFD 

ft* 

[oi 06} 7d ^ ? > = >-r -f ^.r u -< >f rt 

it. <?-Zct'z:m\-'t\ ■•/;: 

9-5r if *JMT#tt«:f flffl Lfcfe#K*BaWB> htt 
lit L£>ft ,' 1 Ofcft . TFT £r JKSi £ ftf: T ? 
t -: 7'" h »J JfcritSSL ^^ilJtffl. « 

,t y - h fi#l^±^ V - a fi#l£_L . b L < is 1 71 <b 
W£* L T i * & *Mh TFT « c t=«l5-r ft J: 3 

^: >cj; >■ h 7* r , af»H»a? B ittT', r 

b^i S^^i tfl^AfiO£#^SAK^3R? 2-»ft 



£k**T*ft. 

[0 107] (9Gtt^)«]B3) HI 0tiWt^»«3fc: 

iSAws* w . ?m<mm 2 xim l wiWMBffl 
ffiAsyj^^tHaiowartft. a«, w^^tts 

?Sb b b S^tvC^^T . x^-^f^e^vjN^ (tri(f)S 
SAR336TO4, ^B B B7t^^<5fiS)fi^@ftT^J^ < . 

t&'£W±<>hh<. t:t\ ±ieiss^g?^"rft^ft. * 

W6ttf>»!E 3 C«ft »ttaiRA«**^Tti , X 
■M-ftfcftfc. «^KCTW*S-tt«r*«rftlfcS 

frhmm(omm2± 0 tic** sflPtt*^^— 9-t 

ft4-S<iftiplc«*S3MTv^ft. fiBitf. 

ft. ^rfe. ^aSSH^ii. ^B^^^r^^l^^ 
fe'«^«*3R|glc«ffl (^) -Tfti:*Offl3fli8«a 
Jg^rS^L. S#aShii. ?Sb b b^^^^^5a^ 
*5^6!Ierfi¥"f fti: *^>«3fllH«aaS:jB*-*"ft. Sc 

ox. — se^twii. ^^ajssa^. isfflassHi 0 

tffivxaKEHt^ft. Sr*J. iS^^SS?g B B Be2 2 

ft, ip*>. -ssfiiatiie^ffiriBfriiJKASisi^)** 

fctci 9W#^»«ffll»A«2 2 

^A>iift e 

[0108] wt. 3 (cf^ ft ^ B B B a^^ 

i7;ftffeB^[^)^2:f¥3z!:"9"ft c 

[0109)010 (a) . il 0 (b) . Hi 0 
( c ) r#MSLT. ti.Ttc^^aSS'fkCJ: 0, 

sjfcSft jRARSSI'P tc4 1 ft1f JftiO^tecov m 

Wft. 

[0110] tcT\ HI 0 ( a ) (cfigffi 
T1s2 0 C C) 0«*tC*Jttft« B l |R**^ft!BS'* 
f, C^ttSTii. *«I4:a*fMI2 2^5^*a 
1 . 2.C*«-ftE* (JST. SSAJBOrtfffcDf^. ) fc 
O.^OE71 ^MH* o 2 ft&Uv 1 . 2 CflDi? 

[011 1)010 (b)i:. 010 (a) OSSSg 
We^^rSffl (*Ktt^)»JBT'liS5 , C) 

it . mmz x 9 ?e b b b^ rtff ^jf jd l t ^ ft . *mt&nB 

sT 1 3 <0»B^S4Sa^ 7 . 0—10. 

0X1 O" 5 ( 1 /K ) , «UUtfl^U«ASU7 . 0 



(11) S 2001-1350 6 ( P 2 0 0 1 - 1 3 55 



x 1 0 -M 1 /K K i^tJH 1 "? MJ 7 * 2 1 OiSlSSHi 
fz. fegkm 2 2 tZ&l7hm&2 o tmft^t-? h V 7 2 1 

> (7)fcmttmziz&4 n i . zv>t:#>. 9- 
3 Rx/mtt?-? hv?x2i cowmm t ^ t* «sa-c 

S . jDSftC i &^ B B 8 JIfiE^M3:^B B B 2 0«i:fi 

[011210111::, -S^E^TtO?gB B B^Si 

f*)EP i h7v^-f SOK^P r > ^IKMSO— 
"t, ft. HB^Jtv^Tti, xf\E#l. Okgf/cm 
<Z-hh* £?z. «tt (3 2 0«^6 0tg T'OIegkO 
}S^Tr7T^f< SSUKi* 0. 3kgf/cm^^0. 
7kg f /cm £ HT'^gfflOE:fiP&3r3\ trfc. * 

SL 0. Ikgf/cmii»i0. 9kgf/'cm^lE 
7jiSSC:oV->T il 1 ^[oJSI^'J— T 

ch^jiMefcT^'i), Si l (c&^t. 

L . — L 2 a***— * 3 tHn*>4 £E*-*"ir4>%* 
{51SJ>^* 9 ^7s^ 3 P r er^f c JJlT\ 

[oi is] ±%&&mMmiz&\,->Ti±. m£kmp\Ki>* 

^— V 3 Pr b^iL-fri^ ^fQis^^JE t « 
LtCi^fri, -f^ribo* SEA***?-*!. ?Sb b bJ1 
J*]E h H- 3 ^R^S P r t tc J: o T ^^JEtC^fit 

[0.1 1 4 1 fflJEOJLffCCitffllLTJKAJlrtS^iff^ 
£ c -X ^ 3 O/x^t) P r li&'Jrt § jp\ *Ktfi^?g 
!BtC*5tt* 2 O'C-6 O'CORSfflJKEBTii. 
^3ii«4::R*»Pr (01CH8 5WM 

— iftAJS 2 2rt<0^fc4HfrT-t^)R**P r tzX 

tzttmz tmmz. mi o (t>> tc^j: 5 

(i. >— ;L*7iCj:oTll.ES*iL*ffla8B^Ja^. IHK 

[01 151010(c) Cle^ffrlll 0 
( b ) (-z^ L^W»tt!Ba» h m& £ T=$llz&T * +tfz 
*{!E£5r$\ 010(b) ("^fi: 9 tcXiMftfiOi&A 

m^m^ftw-thk. l * 3 

2(i. iiv?^Wfc 1 - 2 i*^— ifSfcjWISKSttLfc 

Klin ^v^: > * < . ^W(z^-(C1R^T 

L.B10 (c) iz^rihX '3 ic. 5E£l27Etf>4S!B 
(EH 0(a)) f:IJ, 

[0 1 16] fcLi, *^-1ttcnMS*rffl^*ttittf 



[0117) Sfc, SARS*^- ^SSrfiS (Wifcf 
0 C C) STtfcTS-e**:, ?£ B B BS^Jl^Tc(i:^-ri> 
:^ittb. @l Ofc^f ct-Jc^-^— -9-3^)^: 

Jfcfc PrtioT. ?E AJB 2 2 Oil,* T c *fc 

AJ^S^rM:* ?g AJi l*lE 1 Pri (C 

[01183 lyjiOJ: 0 iz. ^^—9" 3 *9H4WtJE«l 

orelPtil^^^i^^B B B/i^Ji^ r 
05±-T4C:i:^T#4. ^^c. a|KjB60WJBT(i. ?Sb b b 
•?^f:^ r . — .^f OSf^' o 4> 1 3§ B jmS r (1 3g 

[ 0 1 1 9 ) 4fc, RitS^B B B ^^r«^i>^ 
do^ts. S B JmS 6 Oft 0 tWSMWcdMBS n^^Stm 
^z-|g(7. -rti^OSIt^&cTFTS^^mErffi 

[0120] ±IEKWKi*5^T(i, 
Sir 0 c C^4>S5°Ch Lfc^. ^B E B iiO^Ei:^^— t 

[0121] feLb. *«HB*c-?^TB«l«rKW«'15^fc 

7h'J 7^^lZffi.ikmtfft&-fh N C A P ( Nematic-Cu 
rvi linear- A! igned-Phase) B^Mtio ^ lZ . ^M^zrfB 
&^hm£b*lzW>ft^t^tf3 <R7caB* t* L < i-sfS 
'haSittt^tt-r S P N ( Pol yner-Network ) ^^ffl 

[0122] ±ESQt*>»!E2 . 3Tii^* J Fmj 
IE* > ^B B B»f40?S^»^! r Jt2a Affitc i 9 ?K A«* 

[0123] ±IE*S6^»3E1^ 3T"is. 
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$&ftm.m<omi&yrnzx#v >-u^>'Tftss. f&a 

*- KTF Di::ftil*il4~ SS^T^f - 4 7^ 

[01 24) ±LlzM$&ey&^ 1 — 3"C(i. saa- 
aKSMfcOV*-r*u:: t . x^-f^HSEtl 4 £ -5 t-*8 

jKMK T** & J: 5 It fc J: t >- 

[0 1 2 50 

mwiZc&JK^tiz x hfRAftTtowantz kittsrf 4?s 

T'i? 4 <. 

iassiirtt-ft^T* co&m. <T) x -we m £ 
fira^oraRse^s^ . r^;b^ B E B Ji^J?^te' *>o# 

6 ~ t tfT't 4 , 

[Hi ) ^ScOfBS 1 (cf54^B B B *^^©iM[2IT^ 
4< 

T"5> 4 ... 

[!13 J mt&tV&M 1 tzftiaftRSaS^CttflBS^i 



[04) -fOSa&ffiirTFct 

[05) *^-1f*»e»*£tt9i-*- ifcrtOHT**. 
[06 3 51 tfcOJKR 1 (C#, 4 ffift***?- r Ma£ 5 ^ - 

2 0' C (Dmmiz^B LfztZ <DlrMz:i$l B %i~ 2> tz#><n 
@TS> 4 « 

[07 ) SMfc7>»!El (c^4?g B B B^^ : FS:mS^^4 
0* C^M«HB:*iLfct *0*BB*BHJ!-f4*: 
*t><7)0T'£) 4 . 

[m s) mmcoj&mi iz&&&&m7f;m=Fiz&^T . - 

[119) I^S6^m--2(z^4^ B B ^^^OSIfffiIlT'S) 

4, 

[Hi 0) mttDi&M 3 o It 4 ^ b b b^^^ ^ 
S>4. 

[Hill ^SSO^S?. 3 ^> ("t 4 ^a E Bi^irC v ^ 
T . -.^mSOTT^)?gB B BS^^^ ^g^aSEffl 
T'^a&VRaSft.iW-S'^SAJBrtffP i t*^-*r 
OR^7lP r h^§rSt^7 7tfcl>. 

[0i2] fc^mcom^^m^ iz&tfh sa^js^ 

^IS B ^-r4fc^OlllT-S>4. 

[Hi 3] t¥^J^^^t^^ B B B^^^vCfeit4 
t ) ifr^titf)!),. 

[014) 3kWnrBf&. 1 *tt 4 itl^]0?Sa B Ba^T 

rig*^4 o' c^^&commz^mL^zt^^VzB 

[015) mktomm i Jt*fW<o«ft*s*^ 
s^a^#ast/i^a^ix4^^M B B BiirtJEP 1 

1 . 2 : 

3 : 7.^-^ 

4 : a* B B B JI 
5.6: igB^^S 
7 : >— 

2 2 : ^^^*HlS?gB B B ^ 



[01 ) 



[04 ) 
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[Hi 5) 




(72)JEHj|# ±« !S F^-A(##) 2H089 LA09 LA10 LA16 MA04X 

^HJf5PmfP^v^nKl006#«fi t£T«S MA05X NA14 NA25 PA06 

MllSxv^ai^ QA04 QA14 QA16 RA05 RAlO 

RA13 UA05 



